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(54) EARTHQUAKE OBSERVATION APPARATUS 

(57)Abstract: 

PROBLEM TO BE SOLVED: To easily determine the 
operating condition and accuracy of a seismometer by a 
method wherein a vibrator is connected to a pair of slide 
bases 1 always linked to each other where a 
seismomerter is installed to apply vibration and a 
calibration value is determined based on a measured 
value from the seismometer and a reference value. 
SOLUTION: Upper and lower slide bases 2 and 3 always 
linked to each other by a link device 4 are placed on an 
installation foundation part 1 and a vibrator 6 is linked to 
the base 3 with a link device 8 of an arm 7. The linking 
of the device 4 is released in the vibrator 6 by a link 
releasing signal or the like from a signal transmitter 10, 
the device 8 is linked thereto and the device 6 applies 
vibration equivalent to earthquake acceleration to the 
base 3. Measurement data of the vibration of the 
semisometer 5 on the base 3 are sent to a data 
processing section 24 via the device 10. A data gaining 
means 242 for calibration compares the data with a 

reference value data previously stored to define a deviation thereof as data for calibration. In 
the normal operation, an earthquake motion data processing means 246 calibrates the 
measurement data of the seismometer 5 by a corresponding data for calibration to determine a 
true earthquake motion data. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] While installing two or more seismometers and always installing a seismometer in an 
installation basic part through the slide base which makes the pair in a connection condition in 
the seismic observation equipment which observes an earthquake motion from the measurement 
data from these seismometers Seismic observation equipment characterized by acquiring the 
data for proofreading from the reference-value data beforehand determined as the measurement 
data which connect excitation equipment to this slide base, give vibration to a seismometer 
through said slide base from this excitation equipment and are obtained from this seismometer. 
[Claim 2] In the seismic observation equipment which installs two or more seismometers and 
observes an earthquake motion from the measurement data from these seismometers The slide 
base which makes the pair which is installed between each installation basic part and said each 
seismometer, and is in a connection condition at the time of normal operation, The excitation 
equipment which gives vibration to this slide base, and the check actuation control means which 
gives vibration of the magnitude of arbitration to the deconcatenation of the slide base which 
makes said pair based on a check command, and an upper part side slide base at the time of a 
seismometer check, A data acquisition means for proofreading to acquire the data for 
proofreading from the reference-value data beforehand remembered to be measurement data of 
vibration obtained from said seismometer after this oscillating grant, Seismic observation 
equipment characterized by having an earthquake motion data-processing means to incorporate 
the measurement data of the earthquake motion obtained from said seismometer at the time of 
normal operation, to perform proofreading processing to the measurement data of this 
earthquake motion using the data for proofreading related to the seismometer concerned, and to 
ask for an earthquake motion. 



[Translation done.] 



http://www4.ipdl.ncipi.gojp/cgi-bin/tran_web_cgi_ejje?u=http%3A%2F%2Fwww4.ipdl.... 2005/04/15 



JP.09-222484.A [DETAILED DESCRIPTION] 



1/4 ^-v 



* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to seismic observation equipment with a 

proofreading processing facility. 

[0002] 

[Description of the Prior Art] Usually, construction of the seismic observation equipment which 
observes an earthquake motion exactly from a viewpoint which suppresses various kinds of 
disaster by the earthquake besides maintenance of the population structures, such as 
engineering works and a building construction, including a machine to the minimum is 
indispensable. 

[0003] Then, many the seismometers or accelerometers (it is hereafter named the seismometer 
generically) which change an earthquake motion into an electrical signal over the broader-based 
range beforehand are installed conventionally, signal-transmission equipment is arranged for 
every seismometer, these signal-transmissions equipment receives the measurement data of the 
earthquake motion by each seismometer, and transmitting to a pin centerjarge facility is 
performed. In this pin centerjarge facility, the change of state of an earthquake motion was 
observed based on the measurement data sent from each seismometer, seismic intensity was 
determined, and it has notified to its required post of a building safety control center and others. 

[0004] 

[Problem(s) to be Solved by the Invention] However, although the above seismic observation 
equipments receive the measurement data of the earthquake motion by the seismometer of an 
every place point and can determine the seismic intensity of an every place point It is difficult in 
what kind of operating state each seismometer is and what kind of precision to have, and to 
grasp about ********. Therefore, since the change of state of an earthquake motion was 
observed with the measurement data of the earthquake motion by the seismometer concerned 
and seismic intensity was determined in spite of change of the operating state by secular use of 
a seismometer, and precision, there was a problem in respect of accuracy and dependability. 
[0005] Then, after going to the installation site of a seismometer and excavating the soil near 
the seismometer of an installation site etc. as an approach of grasping the operating state and 
precision of a seismometer, conventionally if needed, a seismometer is swayed artificially and 
acquiring the measurement data based on this seismometer is performed. However, there are 
many fields for which need a great effort for a check when many seismometers are being 
installed, since it goes to an installation site and a seismometer is swayed, and he depends on 
experience of human being or intuition since human being changes suitably the magnitude which 
a seismometer sways, and there is a problem which cannot grasp the true operating state or the 
precision of a seismometer. 

[0006] Invention indicated by claim 1 was made in view of the above-mentioned actual condition, 
and is about the operating state and precision of each seismometer to offer easily the seismic 
observation equipment which can be grasped. Offering the seismic observation equipment which 
enables decision of the change of state and seismic intensity of an earthquake motion exactly 
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has invention indicated by claim 2. 
[0007] 

[Means for Solving the Problem] In order to solve the above-mentioned technical problem, 
invention corresponding to claim 1 While installing many seismometers over the broader-based 
range and always installing a seismometer in an installation basic part through the slide base 
which makes the pair in a connection condition in the seismic observation equipment which 
observes an earthquake motion from the measurement data of these seismometers It is seismic 
observation equipment which acquires the data for proofreading from the reference-value data 
beforehand determined as the measurement data which connect excitation equipment to this 
slide base, give vibration to a seismometer through said slide base from this excitation 
equipment, and are obtained from this seismometer. 

[0008] Next, invention corresponding to claim 2 installs many seismometers over the broader- 
based range, and sets them to the seismic observation equipment which observes an earthquake 
motion from the measurement data of these seismometers. The slide base which makes the pair 
which is installed between each installation basic part and said each seismometer, and is in a 
connection condition at the time of normal operation, The **** equipment which is connected to 
a slide base possible [ separation ] and gives vibration to the slide base concerned, The check 
actuation control means which gives vibration of the magnitude of arbitration to the 
deconcatenation of the slide base which makes said pair based on a check command, and an 
upper part side slide base at the time of a seismometer check, A data acquisition means for 
proofreading to acquire the data for proofreading from the reference-value data defined based 
on the magnitude of vibration beforehand remembered to be measurement data of vibration 
obtained from said seismometer after this oscillating grant, It is seismic observation equipment 
which established an earthquake motion data-processing means to have incorporated the 
measurement data of the earthquake motion obtained from said seismometer at the time of 
normal operation, to have performed proofreading processing to the measurement data of this 
earthquake motion using the data for proofreading related to the seismometer concerned, and to 
ask for an earthquake motion or seismic intensity. 
[0009] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is explained 
with reference to a drawing. Drawing.! is the block diagram showing 1 operation gestalt of the 
seismic observation equipment concerning this invention. In this drawing, 1 is an installation basic 
part which consists of earth surface or the artificial processing structure among soil, and the 
slide base 2, i.e., the lower slide base, and the up slide base 3 of a pair are laid in this installation 
basic part 1 . Although this lower slide base 2 and the up slide base 3 are connected with the 
coupling devices 4, such as solenoid-trip equipment and solenoid contact, and are in a 
connection condition at the time of normal operation, when an electric discharge control signal is 
rece j vec | f rom t h e exterior, they have the composition of canceling connection. Besides on the 
section slide base 3, the seismometer (an accelerometer is included) 5 which changes an 
earthquake motion into an electrical signal is installed. 

[0010] 6 is excitation equipment which gives vibration which has the acceleration of the 
magnitude of arbitration in a seismometer 5, this excitation equipment 6 and the up slide base 3 
are connected with an arm 7, and the coupling devices 8 which can attach and detach, such as 
solenoid-trip equipment and solenoid contact, are electrically formed in this arm 7. While this 
excitation equipment 6 sets a coupling device 4 as a connection condition at the time of normal 
operation, it sets a coupling device 8 as a discharge condition, and has the function to give 
vibration which is the need and which has the acceleration of the magnitude of arbitration 
through an arm 7 and the up slide base 3 while, canceling the connection condition of a coupling 
device 4 conversely by the way and setting a coupling device 8 as a connection condition to a 
seismometer 5. 

[001 1] Many constructs 1-8 containing such a seismometer 5 are installed over the broader- 
based range, and signal-transmission equipment 10 and — are prepared for each [ these ] 
construct of every. Each [ these ] signal-transmission equipment 10 and — have the function 
which incorporates the measurement data of vibration which sends out the discharge control 
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signal and excitation control signal which are the contents of the check command concerned to 
said excitation equipment 6, and is obtained from a seismometer 5, and is transmitted to the pin 
centerjarge facility 20, when a check command is received from the pin centerjarge facility 20. 
[0012] As shown in drawing 2 , this pin centerjarge facility 20 An installation point (or 
seismometer NO), Measurement time amount besides the reference-value data of the 
seismometer 5 by acceleration (or magnitude of ******), and acceleration, and an excitation 
criteria data storage means 21 to memorize the data for proofreading, An observation data 
storage means 22 to memorize the measurement data which incorporate the measurement data 
of vibration sent from each seismometer 5, or an earthquake motion, and contain each 
seismometer installation point and measurement time of day as observation data, It is 
constituted by an earthquake motion data storage means 23 to memorize earthquake motion 
data [ finishing / proofreading ], the data-processing section 24, and the check command input 
means 25 that consists of an input device of a keyboard and others. 

[0013] The check actuation control means 241 to which this data-processing section 24 gives 
vibration of the magnitude of arbitration to the deconcatenation of slide bases 2 and 3 and the 
up slide base 3 which make said pair based on a check command at the time of a seismometer 
check, A data acquisition means 242 for proofreading to acquire the data for proofreading from 
the reference-value data beforehand remembered to be measurement data of vibration obtained 
from said seismometer after this oscillating grant, The measurement data of the earthquake 
motion obtained from said seismometer are incorporated at the time of normal operation. To the 
measurement data of this earthquake motion, proofreading processing is performed using the 
data for proofreading corresponding to the measurement data of the earthquake motion of the 
seismometer concerned, and it is constituted by earthquake motion data-processing means 243 
to ask for an earthquake motion or seismic intensity. 

[0014] Next, actuation of the above seismic observation equipments is explained with reference 
to drawing 3 . In the check actuation control means 241 which constitutes the data-processing 
section 24 if a check command is inputted at a predetermined period or the stage of the check 
command input means 25 to arbitration Although a deconcatenation control signal is transmitted 
after judging it as those with a check command (ST1) and setting the initial value i= 1, such as 
the installation point A or Seismometer NO, to counter memory (not shown) (ST2) The signal 
which expresses with a deconcatenation control signal the acceleration or exciting force 
memorized by said excitation criteria data storage means 21 at this time is added, and sequential 
transmission is carried out at signal-transmission equipment 10. 

[0015] Here, if signal-transmission equipment 10 receives the signal showing a deconcatenation 
control signal and two or more acceleration and carries out sequential impression at excitation 
equipment 6, with this excitation equipment 6, connection of a coupling device 4 will be canceled 
based on that deconcatenation control signal, and, on the other hand, the open condition of a 
coupling device 8 will be set as a connection condition (ST3). And excitation equipment 6 gives 
vibration equivalent to earthquake acceleration to the up slide base 3 (ST4). 
[0016] Consequently, if the up slide base 3 vibrates, the seismometer 5 installed on the up slide 
base 3 concerned will transmit the measurement data accompanying vibration of the up slide 
base 3 to the data-processing section 24 through signal-transmission equipment 1 0. With the 
data acquisition means 242 for proofreading of this data-processing section 24, the 
measurement data sent one by one are once memorized for for example, an installation point, 
the magnitude of acceleration, measurement time of day, measurement data, etc. for the 
observation data storage means 22 (ST5). After an appropriate time, it judges whether vibration 
was given to the up slide base 3 about all of the acceleration which should be checked (ST6). 
[0017] When vibration which has the various acceleration used as criteria here is given and it 
ends, the measurement data memorized by the reference-value data and the observation data- 
storage means 22 about the installation point or Seismometer NO of the excitation criteria data- 
storage means 21 are compared, the data equivalent to that deflection use as the data for 
proofreading, and this data for proofreading memorizes for an excitation criteria data-storage 
means 21 with measurement time of day (ST7). If the proofreading processing related to this 
installation point or Seismometer NO is finished, return processing returned to the condition at 
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the time of normal operation will be carried out (ST8). This return processing impresses a return 
control signal to excitation equipment 6 through signal-transmission equipment 10, sets a 
coupling device 4 as a connection condition, and, on the other hand, cancels a coupling device 8. 
[0018] Thus, if a certain installation point or the data for proofreading of the seismometer 5 of 
Seismometer NO is acquired and return processing is carried out to the condition at the time of 
normal operation, it judges whether proofreading processing of the number of arbitration, all 
installation points, or Seismometer NO was carried out (ST9), when still remaining, counter 
memory is incremented (ST10), it will return to a step ST 3, and same processing will be 
repeated and performed. 

[0019] such by carrying out and repeating a series of processings, the number of arbitration, all 
installation points, or the data for proofreading accompanying change of the operating state of 
the seismometer 5 of Seismometer NO or precision is acquirable. 

[0020] Therefore, at the time of normal operation, an earthquake motion data-processing means 
243 to constitute the data-processing section 24 is performed henceforth. That is, if the 
measurement data accompanying the earthquake motion from each seismometer 5 are 
incorporated at the time of normal operation, by taking out the data for proofreading 
corresponding to the seismometer 5 concerned based on the magnitude of the measurement 
data accompanying this earthquake motion, and proofreading the measurement data 
accompanying an earthquake motion, a true earthquake motion or seismic intensity translation 
data will be acquired, and it will memorize for the earthquake motion data storage means 23. 
[0021] Therefore, since check actuation of actually giving vibration to the up slide base 3, 
comparing the measurement data and reference-value data of a seismometer 5 on this up slide 
base 3, and asking for the data for proofreading is performed according to the seismic 
observation equipment constituted as mentioned above, change of the operating state of a 
seismometer 5 and change of precision can be grasped accuracy and easily including a 
mechanical system. 

[0022] Moreover, the loop check which could also perform the check of the precision of a 
seismometer 5 easily, and included the communication system in coincidence by that of the 
excitation property being known beforehand can also be performed. 

[0023] Furthermore, although many seismometers are installed in the broader-based range in 
many cases, since a control signal is transmitted from a remote place and check actuation is 
performed, efforts are sharply reducible. In addition, although the above-mentioned operation 
gestalt described the example which gives single dimension-vibration and acquires the data for 
proofreading to the slide base 3, it is also possible to give the three-dimensions-vibration 
including-dimensional [ 2 ] or the vertical direction to the bottom of the same idea, and to 
acquire the data for proofreading. 
[0024] 

[Effect of the Invention] As explained above, according to this invention, the following various 
effectiveness is done so. In invention of claim 1, change of the operating state of each 
seismometer and change of precision can be grasped easily. 

[0025] In invention of claim 2, it is possible accuracy and to determine the condition and seismic 
intensity of an earthquake motion with high precision by proofreading the measurement data 
from a seismometer using the data for proofreading acquired exactly. 
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DESCRIPTION OF DRAWINGS 

[Brief Description of the Drawings] 

[Drawing 1] The block diagram showing 1 operation gestalt of the seismic observation equipment 
concerning this invention. 

[Drawing 2] Drawing showing the example of a data array of an excitation criteria data storage 
means. 

[Drawing 3] The flow chart explaining actuation of the seismic observation equipment shown in 
drawing 1 . 

[Description of Notations] 

1 [ — A seismometer, 6 / — Excitation equipment, 10 / — Signal-transmission equipment, 20 / 
— A pin center,large facility, 21 / — An excitation criteria data storage means 23 / — An 
earthquake motion data storage means, 24 / — The data-processing section, 241 / — A check 
actuation control means, 242 / — The data acquisition means for proofreading 243 / — 
Earthquake motion data-processing means. ] — 2 An installation basic part, 3 — The slide base 
of a pair, 4 — A coupling device, 5 
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